The aim of the present study was to provide French normative data for 112 action line drawings. The set of action pictures consisted of 71 drawings taken from Masterson and Druks (1998) and 41 additional drawings. It was standardized on six psycholinguistic variables-that is, name agreement, image agreement, image variability, visual complexity, conceptual familiarity, and age of acquisition (AoA). Naming latencies to the action pictures were collected, and a regression analysis was performed on the naming latencies, with the standardized variables, as well as with word frequency and length, taken as predictors. A reliable influence of AoA, name agreement, and image agreement on the naming latencies was observed. The findings are consistent with previous published studies in other languages. The full set of these norms may be downloaded from www.psychonomic.org/archive/.
Many normative studies have already been carried out on the naming of object pictures in several languages (Alario & Ferrand, 1999; Bonin, Peereman, Malardier, Méot, & Chalard, 2003; Cuetos, Ellis, & Alvarez, 1999; Dell'Acqua, Lotto, & Job, 2000; Snodgrass & Vanderwart, 1980) , providing data that can be used in psycholinguistic research, as well as for clinical purposes. In contrast with noun studies, the interest in action pictures and verb production normative studies is quite recent. Until the early 1980s, the interest in verbs came mainly from neurolinguistic studies, which focused on the use of verbs within sentences and on its deficit in Broca's aphasia. Nowadays, the interest in verbs is more diversified, and researchers have dissociated themselves from the exclusive link between agrammatism and deficits of verbs (Bastiaanse, Hugen, Kos, & van Zonneveld, 2002) . However, there are several differences between nouns and verbs. Double dissociations between production of nouns and verbs have been reported in aphasic speakers (e.g., Caramazza & Hillis, 1991; McCarthy & Warrington, 1985; Rapp & Caramazza, 1998) . Neuroimaging and electrophysiological data suggest that nouns and verbs activate different parts of the brain (e.g., Damasio & Tranel, 1993; Molfese, Burger-Judisch, Gill, Golinkoff, & Hirsch-Pasek, 1996) . This evolution has opened perspectives for new research and has encouraged the recording of normative data for verbs (Druks, 2002) . In the normative studies of action pictures, the same variables that had already been analyzed in the normative studies of object pictures have been considered. Among these variables, we can distinguish visual and semantic factors (visual complexity [VC] , image agreement [IA] , image variability [IV] , and conceptual familiarity [Fam] ), lexical factors (name agreement [NA] , age of acquisition [AoA] , and word frequency) and phonological factors (word length; for a review, see Alario et al., 2004) .
Certain normative studies of action pictures, most of them conducted in English, may thus be cited as important contributions to this domain. Fiez and Tranel (1997) were among the first to develop standardized material for the naming of action pictures. Their material consisted of 280 action photographs, which were standardized on four psycholinguistic variables (IA, Fam, NA, and VC) . The work by Masterson and Druks (1998) represents an important step in providing a set of standardized line drawings of actions. Relying on an observation by Berndt, Mitchum, Haendiges, and Sandson (1997) showing that there are no significant differences in aphasic speakers in naming accuracy for video sequences and pictures, the authors developed a battery consisting of 102 black-andwhite action line drawings and standardized their material with a 7-point rating task on four variables-namely, AoA, Fam, imageability, and VC. Cuetos and Alija (2003) used this same material as a basis for a normative study in Spanish. Besides standardizing the Masterson and Druks material on the same factors and with the same rating method with Spanish speakers, the authors also collected naming times on the same pictures. The study showed that AoA and NA were reliable predictors of naming times for action pictures.
A study by Bonin, Boyer, Méot, Fayol, and Droit (2004) was the first normative work developed for verbs in French. In this study, rated norms were collected on action photographs taken from Fiez and Tranel (1997) , and picture naming times were collected. NA, IA, and AoA significantly affected both written and spoken naming latencies, and word length affected written naming latencies.
Since line drawings are used mostly in psycholinguistic, as well as in clinical, naming tasks, the goal of the present study was to standardize action pictures and verbs for picture production for French. By analogy to previous studies, we first collected rated norms for the classical psycholinguistic variables on pictures and on the corresponding verbs. Then, pictures naming times were collected, and a regression approach was used to determine the reliable predictors of naming speed for action pictures.
NORMATIVE STUDY
This study provides French normative data for the Masterson and Druks (1998) pictures and for 41 other line drawings. The action pictures and the corresponding modal verbs were standardized on six variables-that is, NA, IA, IV, VC, Fam, and AoA.
Method
Participants. A total of 188 psychology students at the University of Geneva took part in this study. The participants (136 women and 44 men; mean age, 25 years) were all French native speakers and participated voluntarily. The participants were randomly assigned to the different rating tasks. Thirty-eight participants were involved in the preliminary task leading to NA, and 30 participants were involved in each of the five other rating tasks.
Materials. The initial material consisted of 172 line action pictures: 100 pictures were taken from the Masterson and Druks (1998) database, and the remaining 72 line drawings were specifically produced by an artist. Among these stimuli, only those with an NA superior to or equal to 80% of the participants' producing the modal verb were accepted for the following rating tasks. Thus, the final set retained for inclusion in the normative study consisted of 112 pictures. In order to indicate the distinction between the sets of pictures, the line drawings taken from the Masterson and Druks database are designated by MD, and the ones added by VS (see Appendixes A and B) .
Procedure. The procedure closely followed the one adopted by Masterson and Druks (1998) and by Cuetos and Alija (2003) in their study on action pictures. Fam, IA, VC, IV, and AoA were evaluated through a subjective judgment. However, contrary to the Masterson and Druks study, which used a 7-point scale in the IA, Fam, VC, IV, and AoA judgment tasks, we used a 5-point scale (the same rating scale used in other French studies by Ferrand, 1999, and Bonin et al., 2003) .
At the beginning of each task, the aim and the order of the experiment were clearly explained to the participants. They were particularly informed about the pictures' nature-that is, relatively simple line drawings.
In the NA task, the 172 pictures were projected sequentially on a white screen before a slightly darkened audience. Each picture was presented for 6 sec. An individual five-page booklet was distributed to the participants, in order to note down their answers. They had to identify each picture with the first verb that came to mind and to note it down during the 6 sec of projection.
In the IA task, the pictures were projected sequentially on a computer screen to the participants by groups of three to eight. Individual sheets of paper were distributed with which to note down their answers. This experiment was carried out in three steps. For each action, the written verb was projected for 2 sec, followed by a white screen lasting 3 sec. The participants were asked to mentally represent the action corresponding to the verb. The corresponding picture was finally presented for 5 sec, and the participants had to indicate on a 5-point scale the degree of accordance between their mental picture and the projected picture (with 1 ϭ low degree of correspondence and 5 ϭ very high degree).
For the Fam and the VC tasks, the pictures were presented on individual sheets of paper (four pictures on each). For the Fam rating task, the participants had to indicate on a 5-point scale their familiarity with the action depicted by the picture. Fam was defined as "the degree to which the participant comes in contact with the action or thinks about the action" (1 ϭ very unfamiliar and 5 ϭ very familiar). There was no time constraint on performance of this task.
For the VC task, the participants had to rate on a 5-point scale the VC of the picture. VC was defined as "the amount of lines and details in the drawing" (1 ϭ very simple drawing and 5 ϭ very complex drawing). There was no time constraint on performance of the task.
In both the IV and the AoA rating tasks, a written list of verbs was provided. For the IV task, the participants had to indicate on a 5-point scale whether the verb evoked few or many different mental images (1 ϭ few different images and 5 ϭ many different images), whereas in the AoA rating task, they had to estimate the age at which they thought they had learned each verb (1 ϭ learned before 3 years old and 5 ϭ learned after 12 years, each point on the scale representing 3 years).
Results
A total of 112 drawings (71 from the MD set and 41 from the VS set) were provided, each with a single verb whose NA was higher than or equal to 80%. Table 1 shows the means and standard deviations for each rated variable.
For the correlational analysis, word frequency and length (number of syllables and phonemes) of the modal names were also considered. The word frequency values per million were obtained from the French database LEXIQUE (New, Pallier, Ferrand, & Matos, 2001 ) and were log-transformed. The correlations between variables are shown in Table 2 . The significant correlations between AoA and Fam, AoA and IV, and between AoA and word frequency were negative, and positive correlations can be observed between IV and Fam, word frequency and Fam, word frequency and IV, and numbers of syllables and phonemes. In order to compare our results with those of previous studies, we calculated pairwise correlations between our results and those of Masterson and Druks (1998) in English and Cuetos and Alija (2003) in Spanish for the common Masterson and Druks items. The correlations do not include IA, since this variable was not considered in these two studies and the results for the NA variable is not available in the English study. Significant interstudy correlations appear for the following variables: Fam, VC, AoA, and word frequency. These correlations are higher between English and French than between Spanish and French. The strongest correlations are observed for VC and AoA. There are no significant interlanguage correlations for IV, number of syllables, and number of phonemes (see Table 3 ).
NAMING TIME

Method
Participants. A total of 40 students, 25 from the University Blaise Pascal of Clermont-Ferrand and 15 from the University of Geneva took part in this experiment. All were French native speakers. None of them had participated in the normative study.
Materials. The action line drawings were the same as those in the normative study.
Procedure. The participants were tested individually in a small room. They were seated in front of the screen and carried a headmounted microphone. The participants were asked to name, as quickly as possible, a picture that appeared on the screen with a verb in the infinitive form. The pictures were presented randomly across participants. A short break was given to the participants after every 35 items. The experiment was run with DMDX software (Forster & Forster, 2003) on a PC computer. The participants' responses naming latencies and spoken responses were recorded.
Each picture was presented in the center of the screen. An experimental trial had the following structure: A "ϩ" sign appeared in the middle of the screen for 500 msec, followed by the picture, which remained on screen until the voice key was triggered.
Results
Responses were considered incorrect and were excluded whenever a verb did not correspond to the modal verb, when no naming response was provided, or when a technical problem occurred. The rate of incorrect responses reached 16%. We also excluded from the analysis five verbs that led to fewer than 50% correct responses (compter [to count; 48%] 38%] ). Thus, the following analyses were carried out on 107 items. With regard to the naming reaction times, no latencies were above 500 msec once we excluded technical problems and responses starting with a nonlinguistic noise; at the other extreme, we removed naming latencies higher than 3,000 msec.
The average naming time was 1,097 msec, with a standard deviation of 195 msec. The MD images were generally named more quickly than the other drawings, with a mean naming time of 1,050 msec (SD ϭ 183 msec). The mean naming time for VS images was 1,187 msec (SD ϭ 187 msec).
Correlations were calculated between the naming times and the nine variables mentioned in the normative study (see Table 4 ). Only VC and length in phonemes did not show significant correlations with naming times.
We conducted a multiple regression analysis with naming latency as the dependent variable and the seven pre- dictors that correlated significantly with naming times. Naming time scores were log-transformed. The regression equation was significant [F(7,289) ϭ 12.053, p Ͻ .0001; r 2 ϭ .460]. NA, IA, and AoA were reliable predictors of naming latencies (see Table 5 ).
We compared our results with those of a previous French study on photographs (Bonin et al., 2004) . It first appears that fewer items had an NA higher than or equal to 80% for photographs (44% in Bonin et al., 2004 , and 65% for the present data). With only those items being used for comparisons (Table 6 ), naming latencies, VC, and AoA were the only variables showing important discrepancies between the two databases. These differences were significant for RT [t (53) Using NA, IA, Fam, AoA, lexical frequency (F-Lex, log-transformed) and the number of phonemes as predictors of naming latencies in a multiple regression showed similar determinants at the .05 level in the two databases-NA, IA, and AoA. However, whereas IA appeared to be the most important determinant in the present data, it was AoA for Bonin et al.'s (2004) experiment. These principal determinants were the same in Bonin et al. (2004) when all items with NA higher than or equal to 50% were used.
For items common to the two databases, correlations between the same variables taken from the two databases were all significant at the .01 level, except for NA and VC (Table 7) .
DISCUSSION
The goal of the present study was, first, to develop standardized French line action drawing materials and relate them to six psycholinguistic variables. Norms for NA on 172 line drawings were first collected, and action pictures with an NA inferior to 80% were excluded. IA, AoA, IV, VC, and Fam judgments were then obtained on 112 action pictures and the corresponding modal verbs.
Subjective judgments were used for collecting norms on IA, Fam, VC, IV, and AoA.
Pairwise correlations among variables showed negative correlations between AoA and two other variables, Fam and IV. Overall, the findings suggest that verbs are more familiar and provide a greater number of different mental images when they are learned early in life. The correlations between IV, Fam, and F-Lex were positive, suggesting that more frequent verbs are more conceptually familiar and generate a greater number of different mental images than do less frequent verbs (or the reverse).
Comparison with other normative data obtained from English and Spanish on the same line drawing materials underline that the obtained results have global similar tendencies for the variables Fam, VC, AoA, and F-Lex. Thus, interlanguage similar rating scores were observed for language-independent variables or visual-semantic variables, with the exception of IV. Moreover, interlanguage correlations were also observed for lexical variables, showing that similar patterns can appear between various languages, even for variables, such as F-Lex and AoA, that a priori seem specific to each language. On the other hand, no significant interlanguage correlations were observed for language-specific phonological variables (number of syllables and number of phonemes). These interlanguage correlations also corroborate the reliability of subjective rating scores. Indeed, studies comparing subjective and objective AoA data have already shown that correlations exist between these subjective measures and objective statements (Chalard, Bonin, Méot, Boyer, & Fayol, 2003) ; the observation of interlanguage correlation further suggests the appropriateness of subjective ratings.
A comparison with French normative data obtained on photographs (Bonin et al., 2004) showed that fewer items obtained an NA higher than or equal to 80% for photographs than for line drawings. This indicates the relevance of using black-and-white line drawings in psycholinguistic research and in clinical practice, notwithstanding the fact that VC is considered more important for line drawings than for photographs.
The second goal of the study was to identify the reliable determinants of action-naming latencies. Naming latencies were collected on the 112 action line drawings. Naming latencies for the added pictures (VS) were slower than those for the MD pictures. These differences may be due to later AoA and lower Fam in the VS pictures. Besides, F-Lex is lower for the latter (word frequency per million: 25 vs. 15). Moreover, on common items, naming speeds are slower for action photographs (Bonin et al., 2004) than for line drawings. NA, IA, and AoA contributed significantly to naming times. These results are consistent with other published studies on action-naming times. In the Spanish study of Cuetos and Alija (2003), AoA and NA were the best predictors of action-naming times. In this study, number of syllables and imageability also had a reliable influence on naming times, but with lower β scores. As far as French is concerned, Bonin et al.'s (2004) action-naming study with photographs also showed that NA, IA, and AoA made a reliable contribution to naming times. F-Lex did not affect naming times in the present study when the other variables were held constant, nor in any of the studies mentioned on the naming of action pictures. The absence of a frequency effect in studies in which AoA was also controlled has already been outlined in object picture naming (Bonin et al., 2003; Carroll & White, 1973; Morrison, Chappell, & Ellis, 1997; Morrison, Ellis, & Quinlan, 1992 , but see Alario et al., 2004; Barry, Morrison, & Ellis, 1997) . F-Lex did not affect naming times in the present study, nor in any of the studies on action naming mentioned. It thus seems that the variables affecting noun production elicited by the naming of line drawing pictures also affect verb naming. Indeed, only three variables systematically affected noun naming in all the normative studies conducted in several languages-that is, NA, IA, and AoA (for a review, see Alario et al., 2004 ). However, it is possible that such other variables as transitivity or argument structure, taken into consideration in neurolinguistic studies (Collina, Marangolo, & Tabossi, 2001; Kim & Thompson, 2000; Schneider & Thompson, 2003) , may have an effect on verb production.
In conclusion, this study provides French normative data for 112 line action pictures (see Appendix C) composed of 71 drawings taken from Masterson and Druks (1998) and 41 additional drawings and their corresponding verbs. We hope that this material will be a useful base for psycholinguistic researchers, as well as for the assessment and development of material for clinical purposes. 
ARCHIVED MATERIALS
The following materials and links may be accessed through the Psychonomic Society's Norms, Stimuli, and Data archive, http://www. psychonomic.org/archive/.
To access these files or links, search the archive for this article using the journal (Behavior Research Methods, Instruments, & Computers) , the first author's name (Schwitter), and the publication year (2004 revision accepted for publication July 13, 2004.) 
